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1
Introduction
S2-071876 proposes two options for improving the readability and consistency of the TR with respect to the use of CAMEL triggers for re-routing CS calls to the ICCF. This document contains changes in line with Option 3 
2
Proposal
<<<First text change>>>

6.1.5.3
Calls established using CS bearers with USSD transport for ICCC-cs & Application Server approach for RUA

The Signalling/bearer paths for an IMS session established via CS access with USSD transport of the ICCC-cs and Application Server approach for RUA are described in figure below.


[image: image1.emf]VMSC

MGCF

MGW

CSCF

SESSION CONTROL SIGNALING PATH

BEARER CONTROL SIGNALING PATH

BEARER PATH

CS Domain

IMS

CS ACCESS 

SIGNALING

HSS

UE

VCC AS

RUA

TAS

UE Leg

CAAF

RUA Leg


Figure 6.1.5.3-1: Signalling/Bearer Paths-USSD transport with AS approach for RUA

NOTE: gsmSCF used for redirection of CS calls and USSD processing is not shown for brevity

USSD is used for transport of the ICCC-ps communicating the Session Control Signalling via the VMSC to the CAAF. The CAAF performs necessary adaptation when relaying the Session Control Signalling to RUA which presents SIP UA behaviour on behalf of the UE toward IMS.




The UE establishes a Bearer Control Signalling path with the RUA by establishing a CS call toward the RUA. In parallel, it establishes the ICCC-cs through the Session Control Signalling Path with the CAAF and RUA using USSD. The Bearer Control Signalling and Session Control Signalling stimuli are combined at the CAAF/RUA for presentation of SIP UA behaviour for establishment of an IMS session.

The UE maintains the key elements of the SIP/SDP state machine and the RUA also maintains a copy of the state data when present in the session path.

Use of the ICCC-cs for session setup for this model enables the capability to provide all services exclusively by IMS.





6.1.5.4
Calls established using CS bearers with USSD transport for ICCC-cs & IMS Adaptor approach for ICCF

This model is centred around the concept of emulating a standard IMS capable UE accessing IMS services via CS access, as an IMS end point, hence CS access specific adaptations are handled in the ICCF. In this approach, the ICCF emulates a P-CSCF towards the IMS core (see also Figure 6.1.5.4-1). The ICCF is not impacted by additional IMS sessions established over IP-CAN in case a suitable IP-CAN is available. 
Transparent CS Signalling, using USSD dialogues, is used to communicate needed session control signalling information from the UE using ICCC-cs via the MSC-S / MSC/VLR through the HSS (at initial registration in IMS and when UE is roaming in a visited domain), or directly from the MSC-S / MSC/VLR, when UE is roaming or at home, to the ICCF (serving MSC assumed to have a suitable USSD application for ICS). ICCC-cs is terminated in the CAAF of the ICCF and the CAAF performs necessary adaptation for the ICCC-cs when relaying the Session Control Signalling to/from the RUA which presents SIP UA behaviour on behalf of the UE toward IMS.

Editor’s Note 1 : The protocol requirements of the signalling using USSD dialogues are for further study as IMS CS Control Protocol (ICCP).

Editor’s Note 2: The IMS registration performed over the RUA leg and the security implications are for further study.

For establishment of IMS sessions via CS access, the UE establishes a media control signalling path with the SIP UA (RUA) within the ICCF by establishing a CS call toward the ICCF (the CAAF in the ICCF is bypassed). Different options do exist to route the CS call from the UE to the ICCF. In parallel, it establishes a session control signalling path with the USSD Handler in the CAAF within the ICCF using transparent CS Signalling using USSD as described above.  The media control Signalling and session control Signalling are combined in the RUA at the ICCF for presentation of SIP UA behaviour for establishment of an IMS session.

The same principle applies for a terminating call to the UE, ie. ICCC-cs is used to carry signalling needed for establishment and/or for any required control of terminating IMS sessions from the ICCF to the UE, and media transport over CS access is either established or an already established one is reused.

The UE uses a session control signalling path via the ICCF to control the service related to the first session (e.g. mid call handling).  Subsequent call related input is communicated to the ICCF using the session control signalling path; i.e. CS call setup procedures are not used for establishment of subsequent user sessions or for invocation of mid-call voice services. Upon Domain Transfer from CS access to PS access, the CS access related service state is released in both the ICCF and the UE. 

Use of the ICCC-cs for session setup enables provisioning of MMTel bi-directional speech services to ICS UEs when using CS access with this model.
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Figure 6.1.5.4-1: Signalling/Bearer Paths: USSD transport of ICCP with IMS Adaptor approach

NOTE 1: Some details omitted for brevity

NOTE 2: In some cases the bearer control signalling path can carry session control signalling for IMS session as well.

6.1.5.5
Use of CS call control procedures for first session setup, CAMEL used to redirect CS calls to IMS

For each of the ICCC based ICS solutions, it is also possible to use standard CS call control procedures for setup of the first UE session with CAMEL used for redirection of the first user session to IMS. In this case, the ICCC is used for subsequent session set up and control of mid call services. SIP is used with the RUA providing SIP UA behaviour on behalf of the UE for control of all user sessions.  The Bearer Control Signalling path is established between the UE and the RUA by redirecting the CS call toward the RUA using CS redirection techniques such as the CAMEL origination triggers.
If a supplementary service needs to be invoked for the first user session, the UE uses ICCC to control the service related to the first session.  The UE uses the ICCC for establishment and service control of the second user voice session. CS call setup procedures are not used for establishment of subsequent user sessions or invocation of mid-call voice services. The RUA maintains the SIP/SDP state machine. Upon Domain Transfer, the service state is released in the UE. The RUA is therefore inserted in the session path for IMS sessions established for a dual mode UE for synchronization of service data post Domain Transfer to CS when using this model.
Call based (temporary) line identification services shall be provided as assisted by CS domain with this model.

Editor’s Note: The need for distributed service configuration for some Supplementary Services e.g. Line ID services with this model is FFS.
6.1.5.6
Calls established using CS bearers with non ICS UE

The Signalling/bearer paths for an IMS session established via CS access by non ICS UE with Application Server approach for RUA is described in figure 6.1.5.6-1. 
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Figure 6.1.5.6-1: Signalling/Bearer Paths-non ICS UE- AS approach for RUA

NOTE: CAAF may also be provided in ICCF in which case L-CAAF-n is associated with the VMSC and R-CAAF with the ICCF 

CS Access Signalling is intercepted by the CAAF function associated with the VMSC which establishes ICCC communicating the Session Control Signalling via the VMSC to the CAAF/RUA. The CAAF performs necessary interworking with 24.008 [7] when relaying the Session Control Signalling to RUA which presents SIP UA behaviour on behalf of the UE toward IMS.

The UE establishes a standard CS call with the VMSC; The CAAF associated with the VMSC intercepts the CS Access Signalling and establishes the Bearer Control Signalling path with the RUA by establishing a CS call toward the RUA. In parallel, it establishes the ICCC through the Session Control Signalling Path with the CAAF and RUA using SIP or ICCP. The Bearer Control Signalling and Session Control Signalling stimuli are combined at the CAAF/RUA for presentation of SIP UA behaviour for establishment of an IMS session.

Use of the ICCC for session setup for this model enables the capability to provide all services exclusively by IMS.

Editor’s note: A solution for call independent aspects such as user configuration and interworking/alignment of supplementary services data across CS domain and IMS is to be provided.

6.1.6
Information flows

6.1.6.1
ICCC-cs Application Server approach

6.1.6.1.1
Origination

6.1.6.1.1.1
Use of USSD over I1 reference point for Call Origination

Figure 6.1.6.1.1.1-1 provides an example flow for a call made by an ICS UE A to the other end B with USSD transport of ICCC, the AS approach for RUA implementation when I1 reference point is used for call setup.
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 Figure 6.1.6.1.1.1-1: ICS UE origination: USSD transport–AS Approach–I1 reference point for call control

1
ICS UE A sends a SETUP message to VMSC to establish the bearer leg. The SETUP message includes the RUA PSI DN as the called party number. This will establish the CS domain bearer path with the ICCF.

2
The VMSC responds with a call proceeding message and begins to setup the bearer path.

3
The VMSC processes the SETUP message and sends an IAM to the MGCF.  The SETUP message contains the RUA PSI DN.  [NOTE: Standard VMSC procedure for CS origination.]

4
The MGCF performs a setup of the MGW and creates an INVITE that is sent to the S-CSCF that serves the ICCF. This may involve sending the INVITE to the I-CSCF first to located the S-CSCF and to translate the RUA PSI DN to a SIP-URI. [NOTE: Standard MGCF procedure for PSTN origination.]

5
The S-CSCF forwards the INVITE to RUA of ICCF. When the RUA has received both the USSD message (step 6-8) and the INVITE, it has sufficient information to setup a session with party B.

6
ICS UE A encodes in ICCP sufficient information for the CAAF of ICCF to generate a SIP INVITE initiating a session toward the other end B, to be sent in a USSD message, and sends it toward the CAAF of ICCF via the VMSC. The USSD message has sufficient information needed at the ICCF to correlate the session request with the bearer path established with the RUA in steps 1 thru 5.

Editor’s note: Whether SIP Invite is compressed as such to fit to USSD, or similar information is otherwise carried on top of USSD is for further study.

7
Standard VMSC procedure to communicate the USSD message to the Home network.

8
Standard HSS procedure to communicate the USSD message to the associated service node.

Step 6 - 8 occurs in parallel to Steps 2 thru 5. The UE may also invoke some supplementary service from home IMS like temporary OIR.

NOTE 1: Signalling Optimizations may be achieved by combining the two step procedure for setting up of Session Control Signalling Path and the Bearer Control Signalling session in one step or by omitting the Session Control Signalling set-up for basic calls when no service needs to be invoked.

9
CAAF of ICCF performs necessary adaptation and relays information needed for generation of the SIP INVITE at the RUA of ICCF. The RUA of ICCF acting as a B2BUA creates a SIP INVITE with appropriate SDP information and sends it to the S-CSCF (i.e., terminating the UE Leg and originating the RUA Leg for presentation of IMS session toward other end B on behalf of UE A).

10
The S-CSCF routes the INVITE to the correct termination for the party B based on standard IMS originated session processing at the S-CSCF. 

NOTE 2: VCC and Originating Supplementary services (e.g. OCB, OIR), if any, are executed on the RUA Leg in the Application Servers in home IMS. These are not shown in the figure.














<<<End of first text change>>>

<<<Next text change>>>

6.1.6.2
ICCC-cs IMS Adaptor approach

6.1.6.2.1
Origination

6.1.6.2.1.1
Use of USSD transport in IMS Adaptor approach for session control

The figure 6.1.6.2.1.1-1 provides an example flow for a call made by an ICS UE to UE B in the IMS Adaptor approach when using USSD transport of ICCC, when ICCC is used for setup of all sessions. 
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Figure 6.1.6.2.1.1-1 Use of USSD transport in IMS Adaptor approach for originating session control

1
The ICS UE initiates a call by sending an ICS Call Initiation Request inside a USSD dialog to the HSS.

2
The USSD application within the HSS forwards the USSD Request to the ICCF instance addressed in the HSS. 

3
The ICCF allocates a roaming number if a media connection is not already established to the ICS UE. The ICCF returns the IMRN in an ICS Response within the USSD dialog. The USSD response is returned all the way to the ICS UE.

4
The ICS UE uses the IMRN to establish a normal CS call set up to the ICCF via MGCF..

5
Following that, ICCF initiates the call towards UE B by sending a SIP INVITE to the S-CSCF.

6
ICCF receives SIP 180 ringing.

7
ICCF receives SIP 200 OK.

8
ICCF send an ICS Call initiation response to the ICS UE that includes the connected status.

9
ICCF sends an ACK to the UE B and the media is now established end to end. 


























<<<Next text change>>>

6.1.6.3
ICCC-ps approach

6.1.6.3.1
Origination

6.1.6.3.1.1
Calls established using CS bearers with use of ICCC-ps

Figure 6.1.6.3.1.1-1 provides an example flow for a call made by an ICS UE A to the other end B with ICCC-ps.
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Figure 6.1.6.3.1.1-1: ICS UE origination: PS transport

1,2
 ICS UE A generates a SIP INVITE initiating a session toward the other end B, and sends it toward the home IMS. The SIP INVITE message has sufficient information needed at the RUA of the ICCF to correlate the session request with the Bearer Control Session established with the RUA of the ICCF in steps 3 through 6. 

Editor’s Note 1: The details how to indicate the use of CS bearer instead of regular VoIP in SDP are FFS. 3GPP TS 24.229 [6] requires media indication in originating case, it is FFS on how this is used. 

Editor’s Note 2: The details on correlating the session request with the Bearer Control Session established with the RUA are FFS.

NOTE 1: The SIP Session Control Signalling is used to carry information that would be otherwise (i.e. in regular IMS procedures) carried in the same SIP dialog than voice media (examples: voice media is inactivated, location of the UE is carried in PIDF-LO element and SIP Call-Info header carries e.g. business card). In other words, the SIP Session Control Signalling is not used for SIP messages that are sent out of the SIP dialog of voice media (examples: REFER, SUBCSCRIBE, NOTIFY, PUBLISH, MESSAGE as these messages are typically sent out of the existing voice SIP dialog). 

Editor’s Note 3: Whether the SIP Session Control Signalling is used to carry also the SDP offer/answer negotiation for multimedia (other media than voice, e.g. MSRP), or a separate SIP dialog is used for them, is FFS.


3
The ICS UE initiates standard CS procedures for establishing a CS originated call with the RUA of ICCF to establish the Bearer Control Signalling session with the RUA of ICCF. The UE A sends a CS SETUP message to DN associated with the RUA of ICCF. 

NOTE 2: The figure shows that the RUA DN is static (i.e. configured beforehand to the UE) and Steps 3-5 may occur in parallel to steps 1-2.

Editor’s Note 4: It is FFS on dynamic RUA DN (i.e. UE learns it on call basis during the SIP Signalling) use case and how it is done. 

4
Standard VMSC procedure for CS origination.

5
Standard MGCF procedure for PSTN origination. The I-CSCF routes the INVITE based on the standard procedures “PSI based Application Server Termination (direct or –indirect) procedures in TS 23.228 [4]. S-CSCF selected may not be the same one as in step 1. The PSI routing points to the same RUA of the ICCF as in step 1 (e.g., with the use of dedicated PSI per user).

6
Standard IMS procedure to route the SIP INVITE message to the RUA of the ICCF is invoked as part of standard iFC processing at the S-CSCF.

7
The RUA of the ICCF the invokes a B2BUA, terminating the UE Leg and originating the RUA Leg for presentation of an IMS session toward Other end B on behalf of ICS UE A. The RUA of the ICCF combines the SDP offers received for the Session Control Signalling and Bearer Control Signalling as one offer towards the other end B. The SDP offer used to establish the voice media send towards other end B follows the regular IMS procedures for a VoIP offer for voice media. 

8
Standard IMS originated session processing at the CSCF. 

NOTE 3: VCC and Originating Supplementary services (e.g. OCB, OIR), if any, are executed in the Application Servers in home IMS. These are not shown in the figure.

NOTE 4: VCC Application may anchor the SIP session before it leaves the originating IMS (as per regular Rel-07 VCC procedures), these are not shown in the figure. 

NOTE 5: Once the B party answers to the SDP offer, the RUA of the ICCF needs to modify also the leg towards the MGCF. The RUA of the ICCF sends a Re-INVITE to MGCF, MGCF modifies the remote MGW resource reservation accordingly. The Re-INVITE modifies the remote IP address and codec of MGW in order to send and receive RTP stream from/to B party. This is not shown in the figure.















<<<End of next text change>>>

<<<New text after 6.1.6.3>>>

6.1.6.4
ICS Call origination using CAMEL redirection of CS call to IMS

For non-ICS UE and as an option for each of the above ICCC solutions, initial call origination can be implemented using CAMEL triggers to re-route the first ICS call towards the ICCF as described in 6.1.5.5. Figure 6.1.6.4-1 provides an example flow for a call made by an ICS UE A to the other end B using CAMEL to redirect the CS calls to IMS, with AS approach of RUA of ICCF implementation.
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Figure 6.1.6.4.1.2-1: ICS origination: CAMEL Redirection to IMS
1
ICS UE A initiates a call to user B. The ICS UE initiates standard CS procedures for establishing a CS originated call.

2
Standard VMSC procedure for CS origination. CAMEL origination triggers are used at the VMSC to reroute the call to RUA of ICCF by retrieving an IMRN which is allocated as part of the CAMEL origination trigger processing as described in TS 23.206 section 6.2.2.2.

Editor’s Note 1: How Line ID services (e.g., temp OIR) are executed when using CS call control for initial session setup is FFS.

Editor’s Note 2: The relationship and inter-working with VCC is FFS.

3
Standard MGCF procedure for PSTN origination.

4
Standard CSCF procedure for PSI termination.

5
The RUA of the ICCF invokes a B2BUA, terminating the UE Leg and the other originating the RUA Leg for presentation of IMS session toward other end B on behalf of ICS UE A.

6
Standard IMS originated session processing at the CSCF.

Editor’s Note 3: If subsequent call/service control uses SIP via ICCC-ps, both parties must be able to establish the PS session control signalling in the call setup phase and in middle of the voice call when the service needs to be invoked. How to associate the existing CS bearer with the subsequent control signalling sent via ICCC-ps is FFS.

<<<End of new text>>>





































































3GPP

SA WG2 TD


_1236675258.ppt


UE-B

ICE UE-A

1. Setup (B) 

VMSC

MGCF

I/S-CSCF

MGW

2. IAM (IMRN)

6. INVITE (B)

                      Bearer Path 

       ICCF

3. INVITE (IMRN)



4. INVITE (IMRN)



5. INVITE (B)
















_1236696701.ppt






   1. USSD= ICS Call Initiation (UE B, ICCF id)

2. USSD = ICS Call Initiation (UE B, ICCF id)

3.  USSD = ICS Call initiation Result (IMRN)

5.  SIP INVITE (UE B)

6.  SIP 180 Ringing

7. SIP 200 OK

9. SIP ACK

8. USSD= ICS Call Initiation Result   (Connected)

Allocate IMRN 

route to the addressed ICCF

USSD application

4. Establish a normal call to the ICCF  using the returned IMRN

MSC-S



MGCF/MGW



S-CSCF





ICS UE



ICCF

HSS
















_1236717203.ppt






   1. Setup (UE B)

2. CAP Initial DP

3.  CAP Connect (IMRN)

7.  SIP INVITE (UE B)

8.  SIP 180 Ringing

13. SIP 200 OK

18. SIP ACK

Allocate IMRN 

4.  IAM  (IMRN)

5.  SIP INVITE (IMRN)

16.  ANM

17.  Connect

6. SIP INVITE (IMRN)

9.  SIP 180 Ringing

10.  SIP 180 Ringing

14. SIP 200 OK

15. SIP 200 OK

20. SIP ACK

19. SIP ACK

12.  Alerting

11.  ACM

MSC-S



MGCF/MGW



S-CSCF





ICS UE



ICCF

I-CSCF
















_1237009275.vsd
ICS UE A


VMSC


MGCF


MGW


I


/


S


-


CSCF


ICCF


B


3. Setup (RUA DN)


4


. 


IAM (RUA DN)


. 


5. INVITE (RUA, SDP-1) 


6


. 


INVITE 


(


RUA 


:


SDP


-


1


)


1. SIP INVITE (B-party, session info) 


2. SIP INVITE (...)


7


. 


INVITE 


(


B, SDP-1)


8


. 


INVITE (B, SDP-1) 


Party


Bearer Path via CS: A &B talking



_1236696792.ppt


Party B

ICE UE-A

1. Setup (B) 

VMSC

MGCF

I/S-CSCF

MGW

2. IAM (IMRN)

6. INVITE (B)

                      Bearer Path 

ICCF

3. INVITE (IMRN)



4. INVITE (IMRN)



5. INVITE (B)
















_1236678485.ppt








VMSC

MGCF

MGW

CSCF

SESSION CONTROL SIGNALING PATH

BEARER CONTROL SIGNALING PATH

BEARER PATH

CS Domain

IMS

VCC AS

    ICCF





TAS



UE Leg

L-CAAF-n

RUA Leg

 





CS ACCESS SIGNALING







UE


















_1234633200.ppt


MSC-S

IM-MGW

S-CSCF

BEARER CONTROL

 SIGNALING PATH

BEARER PATH

   HSS



VCC AS

AS

CAAF

RUA leg

ICCF

RUA

MGCF

i-CSCF

SESSION CONTROL 

SIGNALING PATH

CS-MGW

CS ACCESS

SIGNALLING



UE














_1236674993.ppt


UE-B

ICS UE-A

VMSC

I/S-CSCF

MGW

                      Bearer Path 

        ICCF

HSS

1. Setup (RUA PSI DN) 

6. USSD [Call (B), Call Ref #]

7. USSD [Call  (B), Call Ref #]

8. USSD [Call  (B), Call Ref #]

3. IAM (RUA PSI DN)

4. INVITE (RUA PSI)

2. Call Proc 

MGCF



10. Invite (B )



9. Invite (B)



5. INVITE ( RUA PSI)
















_1233013646.ppt








VMSC

MGCF

MGW

CSCF

SESSION CONTROL SIGNALING PATH

BEARER CONTROL SIGNALING PATH

BEARER PATH

CS Domain

IMS

   HSS



VCC AS

TAS



UE Leg

CAAF

RUA Leg

CS ACCESS SIGNALING







UE

 





    RUA


















